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ABSTRACT 
 
Developing economies are perceived to repulse innovation and rarely accept and use new inventions to solve 
their numerous water supply challenges.  The tendency of infusing innovation and accepting institutional 
reforms is supposedly a precondition for the improvement of the urban water supply systems of most 
developing economies, especially Ghana.  Infusing innovation in the water sector is not possible unless there 
is complete societal acceptance; knowledge, attaching value, acquiring and sustaining the new idea or 
invention. The social aspect of the urban water management of Ghana, to a large extent, is influenced by 
institutions that govern the interactions of actors. In the study, principles of receptivity framework are used to 
predict the acceptance of institutional innovation and its relationship with the performance of the urban water 
supply system in Ghana.  The study reveals that all the principles of the receptivity framework significantly 
predict institutional innovation and the acquisition attribute currently determines institutional innovation 
acceptance to improve the performance of the Ghanaian urban water supply system. 
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INTRODUCTION 
The urban water supply system in most developing 
countries, especially Ghana is characterized with 
various internal and external challenges. Several 
intervention support and programs, investment and 
the challenges themselves should have been 
motivation for innovation adoption to improve the 
urban water supply system. For instance, the 
millennium development goals (MDGs) initiative, 
donor countries’ support and budgetary support from 
the government of Ghana which aims at reducing the 
number of people who do not have access to portable 
drinking water are good motivations to adopt 
innovations to improve the performance of urban 
water supply systems.  According to Bohman A. 
(2010), there is progress in the proportion of people 
accessing portable water but the situation at the 
regional level showed that the Sub Saharan Africa 
was not keeping pace with the world. The MDG 
assessment report from 1990-2015 indicated that the 
sub-Saharan African countries, of which Ghana is  
 
 
 
 
included, have lower access coverage (World Health 
Organization; 2015). The external donor support for 
the water sector between1990-2003 from major 
donors contributed approximately $500 million for 
water and sanitation projects. 
Despite significant financial investment, the effective 
implementation and sustained use of water 
innovations remains a chimera, leaving significant 
percentage of people using unimproved water 
facilities (Dos Santos et al., 2017).  The urban water 
inability to meet supply-demand gap may be partially 
attributed to lack of effective institutional framework 
that govern the interplay of the system’s actors who 
are responsible for water supply improvement 
initiatives.  The various forms of supports, 
(governmental, donor fund, international financial 
institutions, development agencies etc.), aimed at 
improving urban water supply, have marginally 
impacted on the water supply-demand gap; and by 
implication, necessitates the adoption of innovation 
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and institutional reforms to improve the water supply 
system. 
Elisa Roma et al. (2010) attributed the poor success 
rate of water interventions results from a 
predominance of supply-driven approaches which 
lack recipients' inputs into planning and 
implementation to ensure that technologies are fully 
absorbed and adapted to users' needs. 
In addition to intervention and budgetary support for 
innovation, the internal challenges: resource 
management, lack of maintenance, skill development, 
political interference, lack of innovative institutions, 
the deplorable infrastructure, operational losses in 
terms of non-revenue water, lack of funds for 
investment and the global climate changes effect and 
high urban population that characterize urban water 
in developing countries constitute a moment of crisis 
which is good motivation for innovation adoption 
(Acheampong E N et al., 2016). In spite of the gains 
made by achieving higher percentage of improved 
access to water, the percentage of piped urban water 
fell from 41 to 32% between 1990 and 2015 (World 
Health Organization, 2015).  The inference is that 
connecting pipe network increases at a decreasing 
rate because the urban population growth outstrips 
the supplying capacity of urban water service 
providers.  Awuah E. et al, (2010) confirmed later 
that Ghana has not been able to managed its urban 
water supply successfully; with low service delivery 
of 60% urban water network coverage. Evaluating 
the challenges towards sustainable urban water of 
some parts of Ghana, Marieke Adank et al. (2011) 
further argue that water supply-demand gap is one of 
the key challenges of urban water supply system.  
According to Ofosu P. (2004), observes that the non-
revenue urban water supply accounted for  50% of 
treated water; with less than 50% of demand being 
supplied, due to weak infrastructure, lack of funds for 
maintenance, illegal connection among other 
challenges confronting the urban water sector 
reliability (Doe, H.W., 2007). According to 
Acheampong E N et al. (2016), several urban water 
improvement programs in Ghana failed to sustain the 
required level of productivity with time, leading to 
water rationing and substantial number of city 
dwellers without piped water. In the analysis of the 
above challenges, the authors confined their studies 
to internal operations and management without 
recourse to the external pressures like climate change 
effect. Therefore, we describe the above challenges 
that bring forth the supply-demand gap as exogenous, 
but another motivation factor for the adoption 
innovations in urban water supply management is the 
external threat to the availability of water resource.  
Population growth, climatic changes and over-
exploitation of natural resources are the external 
basis of the water crisis in developing economies 
including Ghana, Elisa Roma et al. (2013).  The 
external challenges are induced by changes in the 
climatic conditions that affect water availability, 
pressure on the resource by increasing users and high 
demand by the urban city dwellers. This class of 
challenges, in the Ghanaian context has high impact 
on the efficiency and effectiveness of the urban water 
supply system’s performance.  Empirical literature is 
inundated with many different studies that have 
attempted to examine the vulnerability of 
heterogeneous sources of water to climate change 
under different conditions and in different context.  
Related works, such as Kaczmarek et al., 1996; 
Vörösmarty et al., 2000; Zhu & Ringler, 2012; and 
Barnett et al. 2005, explicated the impact of changes 
in the climate to water resource availability. 
Summarily, the aggregation of internal and external 
challenges constitutes another significant motivation 
to adopt innovation (institutional reforms) and 
improve water supply system.   
The inspiration for the study was also influenced by 
several related but different studies confirming the 
significance of societal or institutional aspects of 
innovation adoption in water related studies.  In a 
work based on the concept of societal legitimacy, 
Harris-Lovett, S. R., et al (2015) studied perspective 
of adoption of technology innovation and found that 
innovation technology such as direct potable water 
reuse may require the establishment of a portfolio of 
standards, procedures, and possibly new institutions. 
This confirms the notion that societal engagement is 
crucial in the transition towards sustainable water 
management. In decisions regarding water 
management, Pearson, L.J. et al. (2010) and Bos, J.J. 
and Brown, R.R. (2012) confirm that social processes 
have been proven to encourage practitioners in the 
development of more sustainable management 
practices.  According to Pahl-Wostl, C. (2009), social 
learning is believed to have the power to change 
norms, procedures and actors that are involved in the 
decision-making process, thereby promoting the 
transition from sustainable ideas to facts and realities. 
The institutions comprise the interaction of people in 
organizations who develop rules, laws, regulations, 
policies and guidelines which constitute a force 
capable of being a driver or barrier to innovation 
adoption. 
On the basis of challenges, investment, international 
donor support (both in the past and present), 
institutional innovation is of great importance to the 
overall innovation in urban water supply systems. To 
solve the current conventional urban water 
challenges, technology-focused researchers need to 
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recognize the intertwined nature of technologies and 
institutions and the social systems that control 
change. 
Why is institutional innovation or reform difficult to 
happen in the water sector of Ghana to influence 
technological innovation adoption?  The thrust of this 
work is to predict the feasibility of change using 
receptivity framework to predict institutional 
innovation acceptance; as the successful adoption of 
technology largely depends on institutions. The 
tendency of accepting institutional innovation is 
tested in the research by using the receptivity 
framework’s characteristics to know the willingness 
of stakeholders to accept institutional reforms.   
The study would help policymakers as well as 
stakeholders in the implementation of change in the 
urban water supply system.  
 
Related Studies  
Significance and Challenges of Innovation 
Adoption 
Innovation studies have been conducted in various 
fields of research (Baregheh, Rowley & Sambrook, 
2009).  Innovation acceptance is basically defined as 
using and applying new idea, processes, or product 
which hitherto was not available.  Innovation is a 
change that occurs as a result of new inventions that 
responds to the changes in the environment. 
According to Anit Somech (2013), innovation has 
been accepted as a strategy for contemporary 
organizations to maintain or enhance effectiveness in 
rapidly changing and challenging environments.  
Extant literature offers a plethora of innovation as an 
effective strategy to curbing the impact of changing 
environmental effects on natural systems and 
physical systems (Bledow R. et al., 2009; Choi & 
Chang, 2009; Hansen & Levine, 2009).  In their work 
of collection of publications on water resource 
management, Goonetilleke A and Vithanage M 
(2017), argued that innovative approaches among 
others is significant to overcome the challenges 
fundamental to the management of water resources.  
Recounting the stressors of the urban water supply 
systems and its antidote, Speight V. L. (2015) 
affirmed the variety of the challenges of water 
utilities (water availability, aging infrastructure, 
water quality and energy-use reduction) and 
indicated that those challenges require innovative 
solutions.  In their paper on the path to water 
innovation, Ajami Newsha K. et al (2014) proposed 
solutions to the United States of America’s growing 
water challenges to be with development and 
adoption of new innovative technologies.  In spite of 
major strides made to achieve the mark of being one 
of the most reliable water systems in the world, the 
authors unfolded numerous challenges of the urban 
water supply, which by implication, suggests that 
innovation processes in water management need to 
be continuous and not one time event.   
Kiparsky et al. (2013), in his work concerning the 
impact of climate on water resources availability, the 
author argued for the implementation of innovation 
as a strategy to reduce the effects of climatic 
conditions on water resources. In their studies, the 
authors found the impact of changes in the climatic 
conditions and population leading to the reduction of 
the natural resources. Innovation in the water cycles 
is particularly significant to achieve a whole 
innovation concept in water management. 
Despite the widely acceptance of the importance of 
innovation, the author confirmed that there is 
innovation deficit in water management.  
Additionally, Gehrke I., et al. (2015) observes 
innovations in nanotechnology for water treatment as 
important technology in ensuring supply of drinking 
water from global water pollution.  The authors 
argued, in presenting the overview of advances in 
nanotechnologies for water treatment processes, that 
the technology is relatively beneficial than 
conventional processes and promises technological 
enhancements. 
Even though innovation adoption is considered 
critical in addressing both internal and external 
challenges of urban water, Ghana urban water is yet 
to witness transformative innovation that will 
improve the performance to meet demand.  In 
discussing the barriers to water innovation, Ajami et 
al., (2014), argues that the primary barriers to 
innovation are related to the way that many layers of 
governmental agencies and water entities manage the 
nation’s water sector.  Among the management and 
policy barriers are unrealistically low water pricing 
rates, unnecessary regulatory restrictions, the absence 
of regulatory incentives, lack of access to capital and 
funding, concerns about public health and possible 
risks associated with adopting new technologies with 
limited records, the geographical and functional 
fragmentation of the industry and the long life 
expectancy, size, and complexity of most water 
systems (Ajami N. K. et al., 2014).  Reasons for 
failure may be attributed to innovation 
implementation difficulties due to multiple 
mechanisms’ interplay.  The various actors in the 
urban water supply system create a kind of societal 
sector; with complex social mechanisms; leading to 
differences in functions, roles, values, norms, culture, 
purpose and focus among stakeholders that make 
innovation adoption complex.  A societal sector is a 
collection of focal organizations operating in the 
same domain without respect to proximity, identified 
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by the similarity of their services, products or 
functions, together with those organizations that 
critically influence the performance of the focal 
organization (Dearing, J W, 2010).  Innovation 
inhibitors or drivers in the urban water supply 
management from the actors include; governments, 
organizations, individuals and teams (Anderson & 
West, 1998; Caldwell & O’Reilly, 2003; Drach-
Zahavy & Somech, 2001.  
 
Application of Receptivity Framework 
Several researchers have employed societal 
innovation acceptance frameworks such as 
receptivity in various domains of to find out the 
tendency of using technology in a social system. The 
concepts of innovation receptivity developed by 
Jeffrey P. (2004) have been used by several 
researchers to predict the acceptance of innovation at 
the community levels.  For instance, Clarke J, Brown 
R (2006) used the receptivity concept to find out the 
factors that influence domestic water consumption 
within Melbourne. Also, examining the perception on 
the re-use of urine (innovation application), Roma et 
al., 2013, also applied the receptivity framework to 
undertake the study.  Further, assessing users' 
experience of shared sanitation facilities, conducted 
in South Africa, Roma E et al., (2010) applied the 
receptivity concept as their analytical model. 
Literature suggests that the implementation of 
organizational, societal, communal and sectorial 
innovations is difficult for several reasons. Some 
commonly cited reasons prominently found in the 
implementation literature are emphasized in the 
receptivity concept attributes. The attributes present 
suitable constructs that underscore its applicability in 
the study of institutional innovation adoption of 
urban water systems in a Ghanaian context.  These 
characteristics include;   
(i) Awareness of innovation and its relevance:  The 
awareness is the first attribute of the concept.  This 
principle suggests that innovation is easily accepted 
into a system if it’s known to have advantage over an 
existing one.  The innovation may not have known to 
a society, especially the relevance over the existing 
one being used because of lack of communication, it 
cannot be used.  Reviewing literature on blocks to 
innovation implementation, Klein and Sorra (1996) 
mentioned that 61% of the qualitative studies they 
reviewed portrayed negative consequences of low 
quality technology and availability on innovation use. 
(ii) Association characteristic describes how the 
society attaches to the innovation and this may also 
influence its adoption and implementation. Many 
innovations require would-be users to acquire new 
attitude, behavior, knowledge and skills which may 
be stressful.  In their study on implementation of 
information technology innovations, Aiman-Smith 
and Green (2002) found that societal association to 
innovation reduces its complexity to adopt. 
 (iii) Acquisition characteristic refers to the financial 
ability of the intended adopters:  Some innovation 
may not be suitable to an existing system because of 
cost involved.  Adoption at the organizational level 
may require individuals to change their roles, 
routines, and norms which are expensive non-
financial cost to the society.  For instance, innovation 
implementation may require individuals who have 
previously worked quite independently to coordinate 
their activities and share information (Klein & Sorra, 
1996). It may also disrupt the status hierarchy, 
requiring individuals who have previously worked as 
boss and subordinates to now work as peers. In a 
qualitative study of the implementation of an 
empowerment education intervention for diabetes 
patients, Adolfsson, E. T. et al. (2004), found that 
doctors and nurses struggled with the role changes 
that the intervention required. Although the doctors 
and nurses believed that the empowerment approach 
was beneficial for their patients, they found it 
difficult to step out of their expert roles to interact 
with their patients as facilitators. 
(iv) The application attribute of the receptivity 
framework refers to the encouragement given to 
individuals and organizations to implement change.  
Effective innovation implementation often requires 
investments of time and money, training, user 
support, monitoring, meetings, and evaluation etc.  
Even though a new policy or change may be 
beneficial innovation, it is likely to succeed in the 
short run, as Repenning and Sterman (2002) argued. 
Again, at the community or national level, the 
decision to receive or adopt and implement an 
innovation is typically made by those higher in the 
hierarchy than the innovation’s targeted users. 
Targeted users, however, often have great comfort in 
the status quo and great skepticism regarding the 
merits of the innovation. Nevertheless, they may be 
instructed by upper management to use the 
innovation against their wishes.   
Given the challenges to implementation success, it is 
presumed that an attempt to implement major 
institutional or administrative changes in the water 
sector without using good framework can fail (e.g., 
Aiman-Smith & Green, 2002; Baer & Frese, 2003; 
Repenning & Sterman, 2002). It is based on this 
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premise that we propose the receptivity framework 
which is originally developed in a water policy 
related (innovation acceptance) study and related 
empirical studies have proven the frameworks 
reliability to analyze institutional innovation in the 
Ghanaian context. 
 
MATERIALS AND METHODS 
Source of Data 
Data for the work was taken by survey method, using 
a questionnaire as an instrument, from major 
stakeholders in the water management sector. We 
found this approach to be the most convenient 
method to gather the data from a broader scope of the 
population (stakeholders).  The population is an 
aggregation of utility regulation institution, water 
service supplier organizations, water resource 
regulator, environmental agency, water related 
sectors and ministries, research institutions, 
municipal and metropolitan authorities, non-
governmental organizations and customers.  The 
population was categorized into four main groups for 
easy identification and distribution of questionnaire 
to obtain data.   
To minimize bias and ensure high response rate, we 
distributed the questionnaires to identifiable actors 
(workers in supplier organizations, 
consumers/customers, etc. in the urban water supply 
sector, as explained earlier, in a proportional 
distribution in two regions of Ghana; Greater Accra 
and Ashanti regions.  These two major regions, out 
of ten, have about 60% of the entire country’s 
population.  Our pre-investigation information about 
urban water supply system revealed that the two 
regions are central and significant to the operations 
of urban water supply systems. The challenges (both 
internal and external), intervention programs, donor 
fund support budgetary support and investment and 
other key characteristics of urban water supply 
systems prevail in the two regions.  Also, the 
administrative or institutional structures, customers 
and other significant stakeholders that constitute the 
appropriate group of urban water systems are 
predominantly found in the two regions.  In view of 
this, the researchers considered it justifiable to 
confine the investigations of institutional innovation 
acceptance in the two regions. We therefore obtained 
data from both professionals and non-professionals in 
related institutions and organizations (policy 
formulation monitoring; regulation and facilitation; 
service providers), related organizations and 
consumers who constitute the social group of urban 
water system and distributed in the regions as shown 
in the table 1 below.  
 
 
 
Table 1: A tabular presentation of questionnaire distributed to 
respondents in the 2 regions. 
 
The respondents were identified purposively but 
selected at random in the above categories and 
described as follows; 
1. Water service providers – Ghana Water 
Company Ltd (sole service provider) 
2. Policy, Regulation and Facilitation – 
Ministry of works, Housing and Water 
Resources; water resources commission, 
public utility regulatory commission. 
3. Customers: Domestic, commercial and 
industrial water users 
4. Non-governmental organizations and water 
research institutions,  
The response rate was exceptionally high (79%) as a 
result of time (6 months) committed into the work.     
 
Methods 
A quantitative research approach was used using 
structural equation model with WARP 5.0 using data 
from 2 regions (Greater Accra and Ashanti Region) 
of Ghana. 
These two regions have dissimilar social 
characteristics because of differences in culture, 
beliefs, physical environment, resource availability 
and climatic conditions but similar operational 
dimensions for institutional innovation characteristics 
to be defined.  As explained earlier, examining water 
sector management improvement options; 
specifically by applying innovation adoption, the 2 
regions (GAR and Ashanti Region) typically 
represent the governance structures, reflecting the 
breadth of institutional arrangements across the cities. 
Questionnaire design was based on the following 
themes: 
a. The four constructs of receptivity framework, 
namely; awareness, association, acquisition 
and application.   
b. The definition and description of institutional 
innovation: Changes in laws and regulations, 
changes in policies, standard, procedures and 
guidelines and changes in functions, roles, 
responsibilities and duties of individuals, 
teams and organizations. 
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c. The definition and description of urban water 
system Performance: All stakeholders in the 
water cycles are responsible for the provision 
of reliable, sustainable, cost effective and 
quality portable water to all users in the cities. 
In the design of the questionnaire, the 
performance of urban water system is 
measured by the above mentioned indicators 
The questionnaire aimed to test the level of 
stakeholders’ receptivity to reforming institutions by 
adopting appropriate or new structures, guidelines, 
laws, policies regulations etc. to bring about 
improvements in terms of reliability, quality, volume, 
cost and sustainability of urban water supply. Also a 
collection of social and institutional factors that 
inhibit or enable administrative reforms were 
considered in the items of the questionnaire. 
Questions were asked about, for example, the 
effectiveness of their institutional arrangements, 
levels of perceived stakeholder commitment to 
innovation in water management and projected 
timeframes for the development of diverse water 
supply policies and regulations.  
Our pre investigation interaction with the institutions 
revealed that understanding of institutional 
innovations is not commonly agreed; varied opinions 
among individuals and institutions where these 
professionals work could affect consistency. To 
achieve consistency amongst the respondents in the 
selected organizations and regions, a representative 
description of the institutional innovation was 
applied in the research shown in the questionnaire as 
follows:  
 Changes in Laws and Regulations: 
Institutional innovation in urban water 
management recognizes that laws and 
regulations, relating to all the subsystems, 
such as water sources – including stream 
flow, wastewater reuse and desalination and 
storm water management, should be flexible, 
modern and innovative.  Innovative laws and 
regulations applicable at the subsystems 
(conveyance, treatment and distribution) will 
meet changes in the environment and 
enhance innovative water supply. 
 Changes in Policies and Guidelines: 
Flexibility, frequent review and changes in 
policies and guidelines are institutional 
innovations that enhance water quality and 
availability in all the subsystems of the urban 
water supply system.  
 Changes in Organizations: Changes in the 
functions, Roles and Responsibilities, duties, 
assignments of individuals, groups, 
organizations and institutions can influence 
institutional innovation of the urban water 
supply management system. 
A set of items were designed in the questionnaire to 
reflect the institutional innovation (dependent 
variable). 
Demographic data were analyzed using chi-square 
tests to identify significant differences amongst 
respondents within a range of categories: 
professional background, level of experience in 
urban water management, level in organization 
stakeholder group.   
The concept of receptivity, drawn from ‘innovation 
and technology transfer policy’ studies (Jeffrey and 
Seaton, 2004), was applied as the analytical 
framework for assessing the stakeholders 
community’s readiness to develop a sustainable 
water supply approach. The idea behind receptivity 
considers that for a new technology or initiative 
(policy) to be successfully implemented, any reform 
approach must be designed from the end-user or 
recipient’s point of view. The value of the receptivity 
concept is that it assists with locating the types of 
policy mechanisms needed to improve practice. 
Receptivity comprises four important attributes that 
policy makers and strategists should be 
knowledgeable of from the recipient’s perspective, 
these are: 
1. Awareness - individual or organization is aware of 
a problem and need for a solution. 
2. Association - individual or organization relates to 
the potential benefits, enough to expend effort to 
apply solution(s). 
3. Acquisition – individual or organization has 
requisite skills, capacities and support to implement 
solution(s).  
4. Application 
Even though it appeared obvious that all the 
stakeholders were aware of the perceived 
institutional conflict with innovation adoption, 
awareness attribute was not eliminated from the 
study as it was assumed that all the respondents in 
the urban water management system have no equal 
knowledge of institutional innovation challenges and 
the need for innovation acceptance.  The framework 
reveals the aspect of challenges in the community or 
sectoral innovation acceptance. Using the conceptual 
framework of receptivity assessment in a similar 
perception study, Brown and Farrelly (2009), it was 
found that the community was highly associated with 
the importance of innovating or improving a system 
(storm water quality) for receiving waterway health.  
Further in the study of Brown and Farrelly (2009), 
significant acquisition barriers including institutional 
arrangements, costs, responsibilities, and regulations 
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and approvals processes were all identified as 
constraining more sustainable practices.  Based on 
this premise, we accept the prediction capability of 
the receptivity framework, unfolding the constraining 
factors, as well as the enablers of institutional 
innovation in the urban water supply system. 
 
Analytical Model 
We employed a mixed structural equation modelling 
(SEM) approach to analyze the data. This structural 
regression modelling was executed using Warp PLS 
3.0 software. With respect to the specific 
configuration of the mixed SEM approach, the steps 
for estimating or predicting the implementation 
success and (total) effect of Institutional Innovation 
(INS) on the performance of the urban water supply 
system (UWSS) in a survey-data model was to create 
a survey with an exhaustive list of categories for 
Institutional Innovation (which were latter reduced to 
three namely; changes in laws and regulations, 
changes in policies and guidelines and changes in 
organizations.  
Next, dummy variables for Institutional Innovation 
were created with a dummy variable for each 
category in Institutional Innovation such as laws and 
regulations, policies and guidelines, organizations. 
Specifically, the dummy variables were created, with 
cases that have the value 1 if there were changes in 
laws and regulations and 0 otherwise.  Dummy 
policies and guidelines were similar with cases equal 
to 1 if changes in policy guidelines occurred and 0 
otherwise. Dummy organization was also calibrated 
in a similar way. Thus there was 1 dummy variable 
for each category in the (truly) categorical variable 
Institutional Innovation, and the sum of the cases that 
were coded 1 in each categorical variable were equal 
to the number of cases. 
Next a least square regression version of the 
structural equation containing (all) the dummy 
variables were estimated to roughly gauge the 
strength of any ordinal effects in Equation 1 as 
follows:  
Y = α + b1Dummy_changes in policy and guidelines 
+ b2Dummy_organisations + b3Dummy_laws and 
regulations.  
The latent variables are “specified” using summed, 
indicators, and the regression use the “no origin” 
option (i.e., regression through the origin).  For 
intervening mechanism, awareness, association, 
acquisition and application were introduced to 
account for any differences in the direct relationship 
between dummy variables and urban water supply 
system. We set a threshold of 95% confidence 
interval to denote significance of regression 
coefficients for each latent variable. Next we gauged 
the reliability, validity and internal consistency of the 
LV’s in the hypothesized model (The dummy 
variables were assumed to be reliable and valid, and 
are trivially internally consistent). In particular, the 
single-construct measurement model (MM) for each 
LV fitted the data.  
Next, a full MM that omits the dummy variables was 
estimated to gauge external consistency. Assuming 
this “no dummies” MM fits the data, full 
measurement models that omit the dummy variables 
one at a time were estimated to further gauge 
external consistency.  As the LV’s are reliable, valid 
and consistent, the LV’s were averaged and their 
error-attenuated covariance matrix (CM) was 
obtained. Next, this matrix was adjusted for 
measurement errors using a procedure suggested by 
Ping (1996). For consistent LV’s, the resulting Error-
Adjusted (Err-Adj) CM was used to estimate 
equation 1 without omitting dummy variables. 
Specifically, the error-attenuated/error unadjusted 
(err-unadj) CM for all the variables in Equation 1 
was adjusted for measurement error using the 
measurement model loadings and measurement error 
variances from the “no dummies” MM for Equation 
1. The resulting Err-Adj CM then was used as input 
to least squares regression. This procedure was 
judged to be unbiased and consistent in the Ping 
(1996b) article, and while it is not as elegant as SEM, 
it does produce “proper” unbiased and consistent 
structural coefficients in a model containing LV’s 
and (truly) categorical variables just like SEM should. 
The parameter estimates from the “no dummies” 
MM were input to the “Latent Variable Regression” 
EXCEL spreadsheet that produces the Err-Adj CM 
matrix using calculations such as  
Var(ξX) = (Var(X) - θX)/ΛX
2
  and Cov(ξX,ξZ) = 
Cov(X,Z)/ΛXΛZ , 
where Var(ξX) is the desired error-adjusted variance 
of X (that is input to regression), Var(X) is the error 
attenuated variance of X (from SAS, SPSS, etc.), ΛX 
= avg(λX1 + λX2 + ... + λXn), avg = average, and 
avg(θX = Var(εX1) + Var(εX2) + ... + Var(εXn)), (λ's 
and εX's are the measurement model loadings and 
measurement error variances from the “no dummies” 
MM--1 and 0 respectively for the dummy variables--
and n = the number of indicators of the latent 
variable X), Cov(ξX,ξZ) is the desired error-adjusted 
covariance of  X and Z, and Cov(X,Z) is the error 
attenuated covariance of X and Z. 
The resulting Err-Adj CM was then inputted to 
regression, with the “regression-through-the-origin” 
option (the no-origin option). Because the coefficient 
standard errors (SE’s) i.e., the SE’s of b1, b2, ... in 
equation 1 produced by the Err-Adj CM are 
incorrect, they assume variables that are measured 
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without error, (Warren, White and Fuller 1974), they 
must also be corrected for measurement error. A 
common correction is to adjust the SE from 
regression using the err-unadj CM by changes in the 
standard error, RMSE (= [Σ[yi - yi]
2
]
2
, where yi and 
yi. are observed and estimated y’s respectively) from 
using the Err-Adj CM (Hanushek and Jackson 1977). 
Thus the correct SE’s for the Err-Adj CM structural 
coefficients would involve the SE from regression 
using the err-unadj CM, and a ratio of the standard 
error from err-unadj CM regression and the standard 
error from Err-Adj CM regression, or  
SEA = SEU*RMSEU/RMSEA , 
where SEA is the Err-Adj CM regression standard 
error, SEU is the SE produced by err-unadj CM 
regression, RMSEU is the standard error produced by 
err-unadj CM regression, and RMSEA is the standard 
error produced by err-unadj CM regression. Then, 
the structural coefficients of the dummies for each of 
the categorical variables were aggregated to 
adequately test any hypotheses (For example; 
hypothesis 1: The adoption of institutional innovation 
to improve urban water system is moderated by the 
combined variables of awareness, association, 
acquisition and application of the innovation by the 
social system) 
RESULTS 
The results of the study are presented and explained 
in both tables and figure below; 
 
Table 2: Factor loadings  
 
 
Extraction Method: Maximum Likelihood.  
Rotation Method: Promax with Kaiser Normalization. 
Rotation converged in 6 iterations. 
 
Following, the KMO and Bartlett’s test, sampling 
adequacy was significant and the communalities for 
each variable were sufficiently high (all above 0.300 
and most above 0.600), thus indicating the chosen 
variables were adequately correlated for a factor 
analysis. Additionally, the reproduced matrix had 
only 2% non-redundant residuals greater than 0.06, 
further confirming the adequacy of the variables and 
6-factor model. The Cronbach’s alphas for the 
extracted factors are shown below, along with their 
labels and specification. All alphas were above 0.70. 
The factors are all reflective because their indicators 
are highly correlated and are largely interchangeable 
(Jarvis, MacKenzie & Podsakoff, 2003) as shown in 
table 3. 
Table 3: Construct Reliability Measures 
 
 
Validity 
The factors demonstrate sufficient convergent 
validity, as their loadings were all above the 
recommended minimum threshold of 0.360 for a 
samples size of 400 (Hair et al., 2011). The factors 
also demonstrate sufficient discriminant validity, as 
the correlation matrix shows no correlations above 
0.700, and there are no problematic cross-loadings. 
This nine-factor model had a total variance explained 
of 60%, with all extracted factors having eight-values 
above 1.0 except one, which was close at 0.989. 
Modification indices were consulted to determine if 
there was opportunity to improve the model. Table 4 
indicates that the goodness of fit for our 
measurement model is sufficient.  
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Table 4: Goodness of fit indexes 
 
Table 5: Model Fit measures 
 
 
Composite reliability of all concepts exceeds the .70 
benchmark for all constructs. So, high levels of 
internal consistency and reliability have been 
demonstrated among all six reflective latent variables. 
As a result, the lower indicator reliability of CR can 
be accepted. Convergent validity is acceptable as 
almost all factor loadings exceed the 0.60 benchmark. 
For all factors, the AVE was above 0.60 except for 
water supply system, which was close (at 0.586). 
However, as this factor is minimally correlated with 
the other factors in the model, and because the 
reliability score (0.823) was greater than 0.700, we 
felt this was admissible (i.e., while it is not especially 
strong internally, it is, at least, a reliable and distinct 
construct within our model). Fornell and Larcker 
(1981) suggest that the square root of AVE in each 
latent variable can be used to establish discriminant 
validity, if this value is larger than other correlation 
values among the latent variables. The square roots 
of average variances extracted (AVEs) are shown on 
diagonal, in bold in the Table 5. The table indicates 
that discriminant validity is well established. 
 
Path Analysis of Structural Equation 
The path diagram shows that the receptivity 
attributes (awareness, association, acquisition and 
application) moderates changes in legal and 
regulatory factors to support urban water supply 
system significantly; influencing implementation of 
institutional innovation and improves the 
performance in the urban water supply system with 
(p < 0.05). 
 
Figure 1:  Path Analysis of the Structural 
Equation. 
 
Similarly, receptivity attributes (awareness, 
association, acquisition, application) moderate 
changes in policies and guidelines to support urban 
water supply system; significantly improving the 
performance in the urban water supply system with 
(p < 0.05). This is as valid as the observation that 
shows that (awareness, association, acquisition, and 
application) moderate changes in organization’s 
functions and roles to support urban water supply 
system to significantly improve the performance of 
the urban water supply system with (p < 0.05).  
 
CONCLUSION 
 
In conclusion, we support the notion that institutional 
innovation improves the performance of the urban 
water system, yet the implementation necessitates 
critical consideration of the moderating roles of 
receptivity principles.   
The implementation of institutional innovation in 
urban water supply system cannot be successful 
without societal awareness of the need to change, 
associate with benefits of changes that come with 
new or the reforms, have acquire the financial 
capacity to embark on the changes and apply or 
sustain the change through motivation and rewards.  
The receptivity framework, in the context of Ghana 
urban water supply system predicts high awareness 
of the need to reform institutions as argued by 
Nickson A & Franceys R (2003) that urban water 
supply need reform to respond to problems created 
by supply driven approach. The stakeholders are also 
aware of the possibility to reform institutions and 
highly associated with institutional reforms. High 
percentage of respondents agreed to the statement 
that they perceive benefits to reforming the 
institutions relating to water supply system.  
Acquisition of new policy, guidelines, laws, 
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regulations and allocating new roles, functions and 
duties to improve urban water supply, is a strong 
precondition for the acceptance of institutional 
innovation in the Ghanaian context.  Social and 
financial costs are perhaps too high for policy makers 
to adopt institutional reform.  Managers of the urban 
water system may consider the social implications of 
the institutional reforms and financial cost as it 
predicts the success of change. The study has found 
acquisition characteristic of the concept sufficiently 
strong to moderate and influence the decision to 
adopt institutional innovation.  Perhaps the social 
values and culture (social cost) of Ghana as a country 
underpins the nature and condition of institutions that 
regulate the urban water system.  A major reason for 
the failure of many institutional reforms 
(Acheampong E N et al. 2016) may be the overlook 
and under-estimation of social cost which 
constrained the acceptance of the reforms. The 
application attribute of the concept likewise 
moderates the sustainability of the new policies, 
guidelines, etc. (institutional innovation) to improve 
the performance of the urban water supply system.  
The continuous use and application of the innovation 
depends on the good management of the routine 
social cost which is a complex process.  The study 
affirms Jeffrey (2004) proposition that the attributes 
of the receptivity framework are equally significant 
in predicting innovation acceptance in the urban 
water community.  In the Ghanaian urban water 
context, acquisition is a strong determinant of 
institutional innovation implementation success; 
therefore policy makers are commended to work 
towards it. 
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